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Amendments to the Claims : 
This listing of claims replaces all prior versions and listings of claims in the application: 

Listing of Claims : 

1 . (Currently amended) An isolated oligonucleotide that: 

(a) compris e s consists of a nucleotide sequence that is complementary to a strand of a 
genomic a-region consisting of: 

(i) at least a portion of the central repeat unit of three repeat units composing a 
tandem repeat in the promoter region of the- a human thymidylate synthase gene, and 

(ii) at least a portion of the repeat unit located downstream of the central repeat 
unit[[,H ; and 

afid-(b) hybridizes to the genomic region ef-{a)-under highly stringent hybridization 
conditions. 

2. (Currently amended) The isolat e d polynucl e otid e oligonucleotide of claim 1, wherein-the 
nucleotid e hybridiz e s to th e 3' e nd r e p e at unit of th e two r e p e at units composing a tandem rep e at 
in th e promot e r r e gion of th e thymidylat e synthas e g e n e, under hybridization conditions that are 
less stringent than the highly stringent conditions of (b) , the oligonucleotide can hybridize either 
to the genomic region of (a) or instead to a second region, the sequence of which consists of the 
sequence of at least a portion of the downstream repeat unit of (a)(ii) . 

3. (Currently amended) The isolat e d o ligonucleotide of claim 2, wherein the nucl e otid e 
s e qu e nc e oligonucleotide comprises the nucleotide sequence of SEP ID NO: 2 SEQ ID NO:l . 



4. (Currently amended) An isolated oligonucleotid e consisting of a sequence that is 
complementary to and hybridizes under highly stringent hybridization conditions to either strand 
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of a first genomic region in the promoter region of a human thymidylate synthase gene, the first 
genomic region being upstream of a second genomic that hybridiz e s to the r e gion adjac e nt to 5' 
side of th e oligonucl e otid e that 

(a) compris e s a nucleotid e s e qu e nc e that is compl e m e ntary to a region consisting of [[:]] 

ffi -at least a portion of the central repeat unit of three repeat units composing a 
tandem repeat in the promoter region of th e thymidylat e synthas e gen e , and 
(ii) th e r e p e at unit locat e d down s tr e am of th e c e ntral r e p e at unit, and 

(b) hybridiz e s to th e r e gion of (a) . 

5. (Currently amended) The iso lat e d oligonucleotide of claim 4, wherein the nucleotide 
sequence of the oligonucleotide comprises the nucleotide sequence of SEQ ID NO: 1 SEP ID 
NO:2 . 

6. (Currently amended) A method for identifying the number of tandem repeats in the promoter 
region of the -a human thymidylate synthase gene, the method comprising: 

(a) amplifying a section of g enomic DNA that comprises tandem repeats in at least the 
promoter region of the thymidylate synthase gene, to produce an amplified genomic DNA; 

(b) hybridizing contacting the oligonucleotide of claim 1 [[to]] with the amplified 
genomic DNA of s t e p (a) unde r the highly stringent hybridization conditions [[.]]; 

(c) detecting [[a]] whether hybridization between the oligonucleotide and the amplified 
genomic DNA has occurred; [[,]] and 

(d) identifying the number of tandem repeats as "two" when hybridization is not detected, 
and identifying the number of tandem repeats as "three" when hybridization is detected[[,]]^ 

7. (Currently amended) The method of claim 6, further comprising: 

(e) hybridization contacting the oligonucleotide of claim 1 [[to]] with the amplified 
genomic DNA of st e p (a) under hybridization conditions that are less stringent than the highly 
stringent hybridization conditions; ^ 



Applicant 
Serial No. 
Filed 
Page 



10/529,713 
March 31, 2006 
6 of 12 



Yasuno et al. 



Attorney's Docket No.: 18201-003US1 / RCJ-A0213P-US 



(f) detecting [[a]] whether hybridization between the oligonucleotide and the genomic 
DNA has occurred under the less stringent conditions; ["[,]] and 

(g) identifying the number of tandem repeats as "two" when hybridization is not detected 
under the highly stringent conditions in-feVbut is detected under the less stringent conditions. in 



8. (Currently amended) The method of claim 6, wherein the hybridization is d e t e cted by 
detection step comprises a melting curve analysis. 

9. (Currently amended) The method of claim [[8J]6, the method comprising the step of 
detecting fluorescence resonance energy transfer using (i) the oligonucleotide , labeled at its 
upstream end with a first fluorescent dye; and of claim 1, wher e in th e 3' e nd of th e 
oligonucl e otid e is lab e l e d with a fluor e sc e nt dy e , and (ii) th e oligonucl e otid e of claim 1 whos e 5' 
e nd is lab e l e d with a diff e r e nt fluor e sc e nt dy e that transf e rs fluor e sc e nc e r e sonanc e e n e rgy to th e 
fluor e scent dye at th e 3' e nd of th e oligonucl e otid e of (i) (ii) a second oligonucleotide that 
hybridizes to a second region within the tandem repeat region adjacent to and upstream of the 
genomic region, wherein the second oligonucleotide is labeled at its downstream end with a 
second fluorescent dye, and wherein when the two fluorescent dyes are proximal to each other, 
either the first fluorescent dye transfers fluorescence resonance energy to the second fluorescent 
dye or the second fluorescent dye transfers fluorescence resonance energy to the first fluorescent 
dye . 

10. (Currently amended) The method of claim 9, wherein the second oligonucleotide of (ii) 
comprises the nucleotide sequence of SEQ ID NO: 2. 

1 1 . (Currently amended) The method of claim 10, wherein the first oligonucleotide ef-(i) 
comprises the nucleotide sequence of SEQ ID NO: 1. 
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12. (Currently amended) The method of claim 9, wherein the two fluorescent dye s are, 
respectively, that labels th e oligonucl e otid e of (p is FITC and either , and th e fluor es cent dy e that 
lab e ls th e oligonucl e otid e of (ii) is RED640 or RED705. 

13. (Original) A method for genotyping the thymidylate synthase gene alleles of a subject, the 
method comprising: 

(a) identifying the number of tandem repeats in the promoter region of the subject's 
thymidylate synthase geneallejes by the method of claim 6, and 

(b) determining that the thymidylate synthase genotype of the subject is "homozygous 
2R/2R" when the number of tandem repeats is identified as only "two," "homozygous 3R/3R" 
when the number of tandem repeats is identified as only "three," or "heterozygous 2R/3R" when 
the number of tandem repeats is identified as both "two" and "three". 

14. (Original) A method for predicting the responsiveness of a subject towards an antitumor 
agent targeting thymidylate synthase, the method comprising: 

(a) determining the thymidylate synthase genotype of the subject by the method of 
claim 13, and 

(b) associating the thymidylate synthase genotype with the responsiveness of the subject 
towards an antitumor agent targeting thymidylate synthase. 

15. (Currently amended) A method for determining the dose and/or the type of an antitumor 
agent targ e ting thymidylate syntha se for treating a cancer patient, the method comprising: 

(a) determining the thymidylate synthase genotype of the patient by the method of 
claim 13, and 

(b) for a "homozygous 2R/2R" patient, deciding either to: (i) administer a dose of an 
antitumor agent dese -targeting thymidylate synthase that is lower than the normally used dose of 
that agent , or (ii) use an antitumor agent that has a different target. 
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1 6. (Currently amended) A kit for identifying the number of tandem repeats in the promoter 
region of the -a human thymidylate synthase gene, the kit comprising: 

(i) th e oligonucleotide of claim 1, and 

(ii) th e oligonucl e otid e of claim 1 

(A) a first oligonucleotide comprising a nucleotide sequence that is complementary to a 
strand of a genomic region consisting of: 

(i) at least a portion of the central repeat unit of three repeat units composing a 
tandem repeat in the promoter region, and 

(ii) at least a portion of the repeat unit located downstream of the central repeat 

unit, 

wherein the first oligonucleotide hybridizes to the genomic region under highly stringent 
hybridization conditions: and 

(B) a second oligonucleotide that hybridizes to a region adjacent to and upstream of the 
first oligonucleotide under the highly stringent hybridization conditions . 

17. (Currently amended) The kit of claim 16, wherein the downstream [[3']1 end of the second 
oligonucleotide e£<i)-is labeled with FITC, and the up_sjream[[5']] end of the first 
oligonucleotide of (ii) is labeled with the fluorescent dye RED640 or RED705. 

18. (Currently amended) The kit of claim 16, wherein the first oligonucleotide comprisest he4at 

(a) an oligonucleotid e comprising the nucleotide sequence of SEQ ID NO: 1 or the 
complement thereof and the second oligonucleotide comprises 

(b) an oligonucl e otide comprising the nucleotide sequence of SEQ ID NO: 2 or the 
complement thereof . 



Applicant 
Serial No. 
Filed 
Page 



Yasuno et al. 



Attorney's Docket No.: 18201-003US1 / RCJ-A0213P-US 



10/529,713 
March 31, 2006 
9 of 12 



19. (New) A kit comprising 

(a) a first oligonucleotide consisting of the nucleotide sequence of SEQ ID NO: 1 or 
the complement thereof; and 

(b) a second oligonucleotide consisting of the nucleotide sequence of SEQ ID NO:2 
or the complement thereof, 

each of the oligonucleotides being optionally labeled with a fluorescent dye. 

20. (New) An isolated oligonucleotide comprising a nucleotide sequence complementary to a 
genomic region consisting of: 

(i) at least a portion of the central repeat unit of three repeat units composing a tandem 
repeat in the promoter region of a human thymidylate synthase gene, and 

(ii) at least a portion of the repeat unit located downstream of the central repeat unit, 
wherein the oligonucleotide hybridizes to the genomic region under highly stringent 
hybridization conditions, and wherein the upstream end of the oligonucleotide is labeled with a 
fluorescent dye. 

21. (New) The oligonucleotide of claim 20, wherein the nucleotide sequence of the 
oligonucleotide consists of the sequence complementary to the genomic region. 

22. (New) An isolated oligonucleotide that is complementary to and hybridizes under highly 
stringent hybridization conditions to either strand of a first genomic region, the first genomic 
region being adjacent to and upstream of a second genomic region consisting of at least a portion 
of the central repeat unit of three repeat units composing a tandem repeat in the promoter region 
of a human thymidylate synthase gene, wherein the downstream end of the oligonucleotide is 
labeled with a fluorescent dye. 

23 . (New) An oligonucleotide consisting of the sequence of SEQ ID NO: 1 , the oligonucleotide 
being optionally labeled with a detectable label. 
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24. (New) An oligonucleotide consisting of the sequence of SEQ ID NO:2, the oligonucleotide 
being optionally labeled with a detectable label. 



